


Bollard Acoustical Consultants, Inc. (BAC)

Introduction

The proposed San Bruno Hotel (project) is located on the southeast corner of El Camino Real
and San Luis Avenue in the City of San Bruno, CA. The project proposes to build a new 3-story,
wood framed boutique hotel. The proposed hotel will be approximately 19,512 sq. ft., and consist
of 34 guestrooms. The project area is shown on Figure 1. The project site plans are shown in
Figures 2-4.

In response to project submission to the City of San Bruno Community Development Department,
specific submittal requirements were outlined in a letter to the project applicant dated May 15,
2018. The specific requirements applicable to this noise assessment have been reproduced
below:

Building Division

43. Noise Mitigation: This project appears to be sufficiently close to an exterior noise source (i.e.,
El Camino Real) which requires the submittal of an acoustical report. Submit such a report or
confirm project structures are entirely outside the 60 dB CNEL contour lines in conformance
with HSC Section 17920 through 17928.

Pursuant to the requirement of the City of San Bruno Community Development Department,
specifically Comment #43, the project applicant has retained Bollard Acoustical Consultants, Inc.
(BAC) to prepare this acoustical assessment. Specifically, the purposes of this assessment are
to quantify noise levels associated with traffic on EI Camino Real as it affects the project site, and
to compare those levels against the applicable City of San Bruno criteria for acceptable noise
exposure for hotel uses. Because the hotel project does not propose a common outdoor activity
area, the following noise assessment focuses on traffic noise exposure at the project site relative
to the City of San Bruno criteria for acceptable interior noise exposure for hotel uses.

BAC was also retained by the project applicant to prepare an architectural acoustics assessment
for the proposed hotel project. The purpose of the architectural acoustics assessment is to
determine if the proposed unit-separation walls and floor ceiling assemblies would provide
adequate sound insulation to satisfy the applicable Sound Transmission Class (STC) and Impact
Insulation Class (1IC) criteria established by brand standards and the State of California.
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Bollard Acoustical Consultants, Inc. (BAC)

Noise Fundamentals and Terminology

Noise is often described as unwanted sound. Sound is defined as any pressure variation in air
that the human ear can detect. If the pressure variations occur frequently enough (at least 20
times per second), they can be heard, and thus are called sound. Measuring sound directly in
terms of pressure would require a very large and awkward range of numbers. To avoid this, the
decibel scale was devised. The decibel scale allows a million-fold increase in pressure to be
expressed as 120 dB. Another useful aspect of the decibel scale is that changes in levels (dB)
correspond closely to human perception of relative loudness. Appendix A contains definitions of
Acoustical Terminology. Appendix B shows common noise levels associated with various
sources.

The perceived loudness of sounds is dependent upon many factors, including sound pressure
level and frequency content. However, within the usual range of environmental noise levels,
perception of loudness is relatively predictable, and can be approximated by weighing the
frequency response of a sound level meter by means of the standardized A-weighing network.
There is a strong correlation between A-weighted sound levels (expressed as dBA) and
community response to noise. For this reason, the A-weighted sound level has become the
standard tool of environmental noise assessment. All noise levels reported in this section are in
terms of A-weighted levels in decibels.

Community noise is commonly described in terms of the “ambient” noise level, which is defined
as the all-encompassing noise level associated with a given noise environment. A common
statistical tool to measure the ambient noise level is the average, or equivalent, sound level (Leg)
over a given time period (usually one hour). The Leq is the foundation of the Day-Night Average
Level noise descriptor, Ldn, and shows very good correlation with community response to noise.

The Day-Night Average Level (Ldan) is based upon the average noise level over a 24-hour day,
with a +10 decibel weighing applied to noise occurring during nighttime (10:00 p.m. to 7:00 a.m.)
hours. The nighttime penalty is based upon the assumption that people react to nighttime noise
exposures as though they were twice as loud as daytime exposures. Because Ldn represents a
24-hour average, it tends to disguise short-term variations in the noise environment. Ldn-based
noise standards are commonly used to assess noise impacts associated with traffic, railroad and
aircraft noise sources.
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Criteria for Acceptable Noise Exposure

City of San Bruno General Plan

Chapter 7 of the City of San Bruno General Plan (Health and Safety Element) contains the City’s
noise policies. The General Plan noise standards are shown in Table 1 (GP Table 7-2). Those
policies that would be pertinent to this project are reproduced below:

Policy HS-32

Encourage developers to mitigate ambient noise levels adjacent to major noise sources by
incorporating acoustical site planning into their projects. Utilize the City’s Building Code to
implement mitigation measures, such as:

Incorporating buffers and/or landscaped berms along high-noise roadways or railways;
Incorporating traffic calming measures and alternative intersection design within and/or
adjacent to the project;

Using reduced-noise pavement (rubberized asphalt); and
Incorporating state-of-the-art structural sound attenuation measures.

Policy HS-33
Prevent the placement of new noise-sensitive uses unless adequate mitigation is provided.

Establish insulation requirements as mitigation measures for all development, per the standards
in Table 7-1.

Policy HS-34

Discourage noise-sensitive uses such as hospitals, schools, and rest homes from locating in
areas with high noise levels. Conversely, discourage new uses likely to produce high levels of
noise from locating in areas where noise-sensitive uses would be impacted.

Policy HS-34
Require developers to comply with relevant noise insulation standards contained in Title 24 of
the California Code of Regulations (Part 2, Appendix Chapter 12A).
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Table 1
Land Use Compatibility for Community Noise Environments
San Bruno General Plan Health and Safety Element (Table 7-2)

TABLE 7-2: Land Use Compaiibikity For Community Naise Environments

EXTERIOR DAY/MIGHT NOISE LEVELS
DML or Ldn, dB

LAND USE CATEGORY 55 &0 &3 70 73 80

Residensal=Single Family

Residendal=Multiple Family

Transient Lodging=Matek, Holels

Schook, Libraries, Charches, Haspitol, Mursing Homes

Auditorivms, Concert Halls, Amphitheaters

Sports Areno, Ovidoor Spectoior Sports

Huygmuml:, Posks

Golf Courses, Iiding Sickles, Woser Recreation, Cemeteries

Office !uiHings, Business, Commercial and Frofessional

Industrial, Monufacturing, Usilities, Agriculiure

INTERPRETATION

Harmall Specified lond use is sosishaciory, based upon the assumation $hat any buildings imvolved ore of nonmal convensional canstruction, withaut any special naise insulation
Accephal requIEmRENNL

Carditionally  Mew consiruction or development should be undestaken anby ofter o detailed analysis of the nolse redudiion reguirements is mode and nesded noise inswulation
Accephable feanmes included in the design.

Marmally Merw consiruction ar development should generolly be discounaged. B new construction or development does proceed, o desiled analysis of the naise reducion
Unacceptoble  requirements must be made and needed noise insulotion features included in the design.

Cleorly
Unacceptoble  Mew consirection or development should not be underaken.

HEALTH AMD SAFETY ELEMENT 7-17

Pursuant to General Plan Policy HS-24, the California Code of Regulations (Title 24) establishes
an interior noise level standard of 45 dB Ldn/CNEL for any habitable room. This is the interior
noise level standard applicable to the project.
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Brand Standards

The hotel project is not affiliated with a national brand. However, it is likely that the project design
guidelines would be similar to those established by other national brands. As a result, the Hilton
Brand Standards Sound Transmission Class (STC) and Impact Insulation Class (1IC) performance
criteria have been applied to the project. The Hilton Brand noise criteria has been reproduced
below in Table 2:

Table 2
Acoustical Performance Minimum Criteria

Hilton Brand Standards

Location STC/IC
Function or meeting rooms 54 STC
Meeting room-operable partitions 52 STC
Meeting room-baffles above ceiling/partitions 54 STC
Boardroom 54 STC
Service room adjacent to meeting room 52 STC
Guestroom exterior / suite to exterior 50 STC
Guestroom to guestroom / suite to suite 50 STC
Guestroom / suite to swimming pool or fithess center 60 STC
Guestroom from public space / suite to public space 50 STC
Guestroom / suite to back of house 60 STC
Guestroom / suite floor/celling 50 STC
Guestroom / suite to elevator lobby 60 STC
Corridor to mechanical, laundry, service rooms 50 STC
Floor impact: guestroom to guestroom / suite to suite 55 1IC
Floor impact: guestroom / suite sleeping area to mechanical room 551IC
Source: Hilton Brand Standards, Section 2514.05.A (2018)

Existing and Future Traffic Noise Environment

Traffic Noise Prediction Model

The existing ambient noise environment at the project site is primarily defined by traffic on El
Camino Real. The Federal Highway Administration Highway Traffic Noise Prediction Model
(FHWA-RD-77-108) was used to predict traffic noise levels at the project site. The model is based
upon the CALVENO noise emission factors for automobiles, medium trucks and heavy trucks,
with consideration given to vehicle volume, speed, roadway configuration, distance to the
receiver, and the acoustical characteristics of the site. The FHWA Model was developed to predict
hourly Leq values for free flowing traffic conditions, and is considered to be accurate within 1.5 dB
in most situations.
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Traffic Noise Prediction Model Calibration

The FHWA Model provides reasonably accurate traffic noise predictions under “ideal” roadway
conditions. Ideal conditions are generally considered to be long straight roadway segments with
uniform vehicle speeds, a flat roadway surface, good pavement conditions, a statistically large
volume of traffic, and an unimpeded view of the roadway from the receiver location. Such
conditions did not appear to be in effect at this project site due to nearby traffic lights. As a result,
BAC conducted a calibration of the FHWA Model through site-specific traffic noise level
measurements and concurrent traffic counts.

The calibration process was performed near the project site on June 5, 2018. The measurement
was conducted at a height of 5 feet above existing grade to quantify traffic noise levels at the
building facades of hotel rooms proposed nearest to El Camino Real. The location of the short-
term noise measurement is shown in Figure 1. Photographs of the measurement site are provided
in Appendix C. Detailed results of the traffic calibration procedure are provided in Appendix D.

A Larson Davis Laboratories (LDL) Model 820 precision integrating sound level meter was used
to conduct the traffic calibration noise level survey. The meter was calibrated before use with an
LDL Model CAL200 acoustical calibrator to ensure the accuracy of the measurements. The
equipment used meets all pertinent specifications of the American National Standards Institute
for Type 1 sound level meters (ANSI S1.4).

As indicated in Appendix D, the FHWA Model was found to accurately predict EI Camino Real
traffic noise levels within approximately 1 dB at the project site. As a result, no calibration
adjustment was applied to the FHWA Model for the prediction of future traffic noise levels at the
project site.

Predicted Future Exterior Traffic Noise Levels

The FHWA Model was used with traffic data obtained from Caltrans 2016 Traffic Counts to predict
future ElI Camino Real traffic noise exposure at the proposed San Bruno Hotel project site.
Specifically, future traffic volumes were conservatively estimated by increasing the existing traffic
volume by a factor of 1.5 to account for regional growth in the next 20 years. The FHWA model
was utilized to estimate the future traffic noise exposure at the hotel building facades proposed
nearest to El Camino Real. Distances to the building facades were scaled using the provided site
plans. The results of this analysis are summarized in Table 3, with detailed inputs and results
provided in Appendix E.
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Bollard Acoustical Consultants, Inc. (BAC)

Table 3
Predicted Future Exterior EI Camino Real Traffic Noise Exposure?
San Bruno Hotel — San Bruno, California

Distance from Predicted Future
Centerline of Exterior Noise
Location Roadway (feet)? Offset (dB)3 Level, Ldan (dB)
Building facade — 1%t floor guestrooms 90 -3 65
Building facade — 2" floor guestrooms 50 +3 75
Building facade — 3™ floor guestrooms 50 +5 77

Notes:

1 A complete listing of FHWA Model inputs and results are provided in Appendix E.

2 Distances measured from the centerline of El Camino Real to nearest hotel building facades containing guestrooms.

3 Offsets of +3 dB (2" floor) and +5 dB (3" floor) were applied to upper-floor facades due to reduced ground absorption at
elevated levels. An offset of -3 dB was applied to nearest 1% floor facade containing a guestroom (north side of building) due
to reduced exposure to El Camino Real.

Source: Bollard Acoustical Consultants, Inc. (2018)

Predicted Future Interior Traffic Noise Levels within Nearest Hotel Rooms

According to Table 3, predicted future first-floor facade noise exposure at the hotel guestrooms
nearest to El Camino Real (north side of the building) would be approximately 65 dB Ldan. Due to
reduced ground absorption of traffic noise at elevated locations, and because the upper-level
hotel guestrooms are proposed closer to EI Camino Real, traffic noise levels are expected to
range from 75-77 dB Ldn at the upper-floor facades. As a result, building facade noise reductions
of 30-32 dB would be required to achieve an interior noise level of 45 dB Ldn within the nearest
upper-floor rooms, and a reduction of 20 dB would be required for the nearest first-floor room.

Standard hotel building construction consisting of exterior stucco siding, insulated walls, and dual-
pane thermal windows (STC 27-28) provides a minimum 25 dB of exterior-to-interior traffic noise
reduction. Therefore, standard construction practices would be adequate at the nearest first-floor
guestroom of the hotel, but would fail to provide the necessary reduction at the guestrooms of the
nearest upper-floor facades. As a result, upgraded construction would be necessary in order to
comply with the California Code of Regulations 45 dB Ldn interior noise level criteria at the upper-
level facades of the hotel. The specific locations of recommended window upgrades are identified
in Table 4, and are shown on Figures 2-4.

The recommended window upgrades at the building facades of the north-facing guestrooms take
into consideration the reduced exposure to El Camino Real, and have been adjusted by -3 dB.
According to the project site plans, guestroom windows are not proposed at the south-facing hotel
building facades (any level), or at west-facing first-floor facades.
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Bollard Acoustical Consultants, Inc. (BAC)

Table 4
Interior Traffic Noise Mitigation - Guestrooms?
San Bruno Hotel — San Bruno, California

Recommended Minimum Window STC Rating to Achieve 45 dB
Ldn Inside Guestrooms

Location 1st Floor 2"d Floor 3 Floor
West-facing guestroom windows -- 33 35
North-facing guestroom windows 27 32 32
East-facing guestroom windows 27 27 27

Notes:

1 Recommended window STC upgrade locations are shown on Figures 2-4.

Source: Bollard Acoustical Consultants, Inc. (2018)

Compliance with California Code of Regulations 45 dB Ldn Interior Noise Standard

The Table 4 data shows the locations of recommended window upgrades in order to satisfy the
California Code of Regulations 45 dB Ldn noise level standard with a reasonable margin of safety.
In addition, due to the elevated exterior noise environment BAC recommends that resilient
channels be installed beneath the sheetrock on the exterior walls of the west-facing (nearest to
El Camino Real) guestrooms on all upper-levels of the proposed hotel.

Compliance with Hotel Brand Standards

As noted in Table 2, the Brand Standard STC rating requirement for exterior walls of guestrooms
is 50. While this analysis indicates that STC ratings ranging from 27 - 35 are recommended to
achieve satisfaction with the California Code of Regulations 45 dB L, interior noise level standard
with a reasonable margin of safety, a higher STC rating would be required to achieve a composite
exterior wall STC rating of 50.

The window area of the typical guestroom represents approximately 30% of the exterior facade
of the guestroom. The STC rating for the exterior wall construction is reported to be approximately
55. Based on these factors, a 45 STC rating would be required for the exterior window assemblies
to ensure the composite wall/window STC rating would satisfy the 50 STC Brand Standard.
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Bollard Acoustical Consultants, Inc. (BAC)

Floor-Ceiling and Wall Assembly STC & IIC Evaluation

The proposed floor-ceiling and wall assembly details provided to BAC are shown on architectural
Plan Sheets FC-2 and WDS3. BAC utilized Insul, a noise transmission modeling program by
Marshall Day Acoustics (Version 8.0.11), to predict the Sound Transmission Class (STC) ratings
of the subject assembilies.

Table 5 shows illustrations of the proposed assemblies, the brand standard for the assembly, and
the predicted STC or IIC value for the assembly. As indicated in Table 5, the predicted STC
values for both the unit separation walls and floor-ceiling assemblies would meet the brand
standard requirements. However, the IIC rating for the proposed floor-ceiling assembly may fall
short of the recommended minimum IIC rating of 55. As a result, BAC recommends that a layer
of resilient material (i.e. Acoustimat Il or Enkasonic HP), be included between the plywood
subfloor and lightweight concrete. With this modification, 1IC values are predicted to exceed the
recommended 55 criteria.
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Table 5
Proposed Floor-Ceiling and Wall Assemblies, Brand Standards, and Predicted STC/IIC Values
San Bruno Hotel - San Bruno, California
Brand Standard Predicted/Reported Proposed Assembly
Detail: Sheet Description Illustration Requirement STC/IC Satisfactory?

ONE LAYER 5/8" TYPE 'X' GTPSUM . \/L
WALL BOARD. . i |L='
PLYWOOD SHEAR PANEL WHERE 1
OCCURS. 5.5.. — _ _ I
SOUND ATTENUATION BLANKET. il 1
TWO LAYERS 5/8" TYPE X' | — | =

Interior Partit GYPSUM WALL BOARD. [PROVIDE ) | o 56 STC

nterior Partition MOISTURE RESISTANT BD. AT I

WDS3 Wall HUMID AREAS / GLASS-MAT BD. =l z 50 STC _ Yes

AT WET AREAS) - U & (See Appendix F)
4% WOOD STAGGERED STUDS. = [:
SIZE AND SPACING PER |-'
STRUCTURAL DRAWINGS. [2X4 '
STAGGERED @ 8" 0.C. MIN) HE=D
PROVIDE BATT FIRE BLOCKING - |"
AS REQUIRED BY CODE. /\
SUB-FLOORING: MIN 19/32-INCH WOOD
STRUCTURAL PANELS, MIN ?Q&Ui
'CD' OR "SHEATHING®, SYSTEM NO. 8 UNDERLATMENT SYSTEM
SOFT SURFACE FLOOR FINISH GYPSUM CE
PER SCHEDULE, COMPLIANT Y UNDERLAYMENT, 1-1/2%
W/ STC ASSEMBLY THICK; SYSTEM NO. 8
| = |
= ‘_l"l_i _"J »‘{.

Floor-Ceiling [ I ,I 50 STC 62 STC STC: Yes

FC-2 assembly with soft | | | ;| |

finish flooring - 4y L (% 551IC 50 1IC IIC: No
..—.El—l.— e - .'i% l———»T_;-J.—-—]
ACOUSTIC RCSD 25 GA . _.-’f "_ . - ACOUSTIC RESILIENT
RESILIENT FURRING A FURRING CHANNEL
CHAKNKEL, SINGLE-LEG; PROFILE, COMPONENT &
SPACE 12* OC; PERP TO r 8-1/2" THK SOUND
JOISTS; COMPONENT 4 ATTENUATION BLANKET
STRUCTURAL ' SHAPED TWO-LATERS 5/8" TYPE
WO0OD JOIST MEMBERS, 'C' GYPSUM BOARD
SPACED 24%-MAXN

Source: Insul 8.0.11, published acoustical literature and ONC Catalog of STC/IIC Ratings with plans as shown
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Conclusions and Recommendations

This analysis concludes that future traffic noise will be elevated along the western facades of the
proposed San Bruno Hotel building. This analysis further concludes that the proposed interior
floor-ceiling and wall assemblies would be satisfactory relative to the recommended brand
standards for Sound Transmission Class. However, improvements to the exterior wall
construction would be required to satisfy both the recommended brand standards and the City of
San Bruno General Plan (California Code of Regulations) criteria, and improvements to the floor-
ceiling assembly would be required to ensure adequate impact insulation between floors. Those
improvements are identified below.

For Compliance with the California Code of Regulations 45 dB Lgn Interior Noise Standard:

1) Allwindows should meet the STC requirements illustrated on Figures 2-4 and as included
in Table 4.

2) Resilient channels should be provided for all west-facing guest rooms with direct exposure
to El Camino Real.

For Compliance with the Brand Standards:
3) All exterior windows should provide a Sound Transmission Class Rating of STC 45.

4) Resilient channels should be provided for all west-facing guest rooms with direct exposure
to El Camino Real.

5) A layer of resilient material (i.e. Acoustimat Il or Enkasonic HP), should be included
between the plywood subfloor and lightweight concrete of the floor-ceiling assemblies.

These conclusions are based on the traffic data and assumptions cited in Appendix E, on the
project site plans shown on Figures 2-4, and on noise reduction data for standard building
construction and for typical STC rated window data. Deviations from the Appendix E data, or the
project site plans shown on Figures 2-4, could cause future traffic noise levels to differ from those
predicted in this analysis. In addition, Bollard Acoustical Consultants, Inc. is not responsible for
degradation in acoustic performance of the building construction due to poor construction
practices, failure to comply with applicable building code requirements, or for failure to adhere to
the minimum building practices cited in this report.

This concludes BAC's traffic noise and architectural acoustics assessment for the proposed San
Bruno Hotel in San Bruno, California. Please contact BAC at (916) 663-0500 or
paulb@bacnoise.com with any questions regarding this assessment.
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Appendix D

FHWA Traffic Noise Prediction Model (FHWA-RD-77-108)
Calibration Worksheet

Project Information:

Weather Conditions:

Sound Level Meter:

Microphone:

Roadway Condition:

Test Parameters:

Model Calibration:

Conclusions:

Job Number:
Project Name:
Roadway Tested:
Test Location:
Test Date:

Temperature (Fahrenheit):
Relative Humidity:

Wind Speed and Direction:
Cloud Cover:

Sound Level Meter:
Calibrator:

Meter Calibrated:
Meter Settings:

Microphone Location:

Distance to Centerline (feet):
Microphone Height:

Intervening Ground (Hard or Soft):
Elevation Relative to Road (feet):

Pavement Type

Pavement Condition:

Number of Lanes:

Posted Maximum Speed (mph):

Test Time:

Test Duration (minutes):

Observed Number Automobiles:
Observed Number Medium Trucks:
Observed Number Heavy Trucks:
Observed Average Speed (mph):

Measured Average Level (Lg,):
Level Predicted by FHWA Model:
Difference:

The FHWA Model was found to accurately predict EI Camino Real traffic noise levels

2018-109

San Bruno Hotel
El Camino Real
Site 1

June 5, 2018

59

61%

W 18mph
Partly Cloudy

LDL Model 820 (BAC #6)
LDL Model CAL200
Immediately before
A-weighted, slow response

On project site

65

5 feet above ground
Soft

5

Asphalt
Good

6

35

12:07 PM
15

513

7

0

40

67.7
66.6
-1.1 dB

within approximately 1 dB at the the project site.
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Appendix E
FHWA Traffic Noise Prediction Model (FHWA-RD-77-108)
Noise Prediction Worksheet

Project Information:
Job Number: 2018-109
Project Name: San Bruno Hotel
Roadway Name: El Camino Real

Traffic Data:
Year: Future

Average Daily Traffic Volume': 45,000

Percent Daytime Traffic: 80
Percent Nighttime Traffic: 20
Percent Medium Trucks (2 axle): 2
Percent Heavy Trucks (3+ axle): 1
Assumed Vehicle Speed (mph): 35
Intervening Ground Type (hard/soft): Soft
Traffic Noise Levels:
e I« | = B
_ Medium Heavy
Location Description Distance Offset (dB)° Autos Trucks Trucks Total
1 Building facade - 1st floor 90 -3 63 56 57 65
2 Building facade - 2nd floor 50 3 73 66 67 75
3 Building facade - 3rd floor 50 5 75 68 69 77
Traffic Noise Contours (No Calibration Offset):
Ly, Contour, dB Distance from Centerline, (ft)
75 30
70 66
65 142
60 305
Notes: 1. Average Daily Traffic Volume was conservatively estimated by multiplying existing traffic volumes by

1.5. Existing traffic counts were obtained from the Cal Trans Traffic Volumes (Date: 2016; ADT: 30,000 (EI
Camino Real - From San Mateo Avenue to Center Street);
(http://www.dot.ca.gov/trafficops/census/volumes2016).

2. Offsets of +3 dB (2nd floor) and +5 dB (3rd floor) were applied to upper-floor facades due to reduced
ground absorption at elevated levels. An offset of -3 dB was applied at nearest guestroom on the 1st floor
due to reduced exposure to El Camino Real (north side of building).
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Appendix F

Sound Insulation Prediction (v8.0.11)

Program copyright Marshall Day Acoustics 2015

- Key No. 0575
Margin of error is generally within STC +/- 3 dB

Job Name:
Job No.:2018-10 Page No.:
Date: 27 Jul 18 Initials:BAC-1

File Name: unit Separation Wall.ixI

—

o
Bi
~ 8.38in
m ripti

Panel 1 : 1x0.63 in Type X Gypsum Board

INSUL

Notes:

STC 56

OITC 45

+ 1x0.50 in Plywood

Cavity: Staggered stud: Stud spacing 16 in , Infill Fibreglass (10kg/m3) Thickness 6.0in (p:10 Ibs/ft3, Rf:4000 Pa.s/m2)
Panel 2 + 2 x0.63 in Type X Gypsum Board (p:43.08 Ibs/ft3,E:0.27psi*10%6,n:0.01, ps:2.25 Ib/ft2, fc:2506 Hz)

Mass-air-mass resonant frequency =42 Hz

frequency (Hz) TL(dB) TL(dB)

50 14

63 2 18

80 29 =
100 34 =
125 39 37 i
160 42 £
200 45 =
250 48 47 =
315 50 @
400 52 =
500 54 54

630 56

800 58

1000 59 59

1250 60

1600 60

2000 55 57

2500 56

3150 57
4000 61 59

5000 65

80

70

G0

50

40

30

20

10

Panel Size 8.9x13 ft; Mass 8.5 Ib/ft2

63 125 250 500 1000 2000 4000
Frequency (Hz)
# Transmission Loss (dB)
5TC
Panel 2
Flanking Limit
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Appendix

G

Sound Insulation Prediction (v8.0.11)

Program copyright Marshall Day Acoustics 2015
- Key No. 0575

Margin of error is generally within STC +/- 3 dB

Job Name:
Job No.:2018-10 Page No.:
Date: 27 Jul 18 Initials:BAC-1

File Name: Floor-Ceiling.ix|

15.351in

12.00in

192908,

-

m ription

Panel 1 : 1x1.50 in Gypcrete

INSUL

Notes:

STC 62

OITC 58

+ 1x0.60 in Plywood

Cavity: Resilient clip or channel: Stud spacing 24 in , Infill Fibreglass (10kg/m3) Thickness 6in (p:10 Ibs/ft3, Rf:4000 Pa.s/m2)
Panel 2 + 2 x0.63 in Type C Gypsum Board (p:48.94 Ibs/ft3,E:0.35psi*106,n:0.01, ps:2.55 Ib/ft2, fc:2326 Hz)

Mass-air-mass resonant frequency =21 Hz

frequency (Hz) TL(dB) TL(dB)

50 39

63 43 42
80 46

100 49

125 52 51
160 54

200 56

250 58 58
315 60

400 61

500 63 62
630 63

800 62

1000 57 59
1250 59

1600 61

2000 61 62
2500 63

3150 70

4000 74 73
5000 78

Transmission Loss (dB)

80

70

G0

50

40

30

20

10

Panel Size 8.9x13 ft; Mass 20.3 Ib/ft2

63 125 250 500 1000 2000 4000
Frequency (Hz)

# Transmission Loss (dB)
STC
Flanking Limit
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